
CONST ANNESCO, º 
POWER DRIVEN REC PROCATING IMPLEMENT AND MEANS FOR DRIVING THE SAME, 

G, 

APP. CATION FLED APR, 27, 1917. 

Patented Mar, 29, 1921. ,941. 372 
3. SHEETS-SHEET , 

*_zaezzzzzzzzzzzzzzZZZZZZ 
  

  

  

    

  

  

    

  

  

  

  

  

  

  

  

  





G, CONST ANNESCO, 
POWER DRIVEN RECIPROCATING IMPLEMENT AND MEANS FOR DRYING THE SAME, 

1,372 
APPLICATION FLED APR. 27, 1917, 

1921. 941 

    

  

  

    

  

  

  

  

  

  

  

    

  

  

  

  

  

  

    

  

  

  

  



UNITED STATES PATENT OFFICE. 
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To all whom it may concern: 
Be it known that I, GEORGE (known also 

as GoGU) CoNSTANTINEsco, a subject of the 
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King of Great Britain and Ireland, (for 
merly a subject of King of Roumania,) resid 
ing at “Carmen Sylva,” Beechwood avenue, 
Oatlands Park, Weybridge, in the county of 
Surrey, England, (formerly residing at the 
Haddon Engineering Works, Honeypot 
Lane, Alperton, Middlesex, England,) have 
invented certain new and useful Improve 
ments in Power-Driven Reciprocatin 
plements and Means for Driving the Same, 
of which the following is a specification. 
The present invention relates to power 

driven reciprocating implements and means 
for driving the same and is especially di 
rected to constructions of implements to be 
driven by alternating fluid currents pro 
duced in liquid columns. The invention is particularly applicable. 
to implements driven by liquid wave trans 
mission systems of the ER described in our 
British Letters Patent Nos. 9029 of 1913 
and 12438 of 1914. 
In the specification No. 12438 of 1914 

there are described a number of forms of 
condensers and resonators consisting of 
masses held in a mean position by springs 
and actuated by two wave transmission 
lines, and in the British specification No. 
4350 of 1915 reciprocating implements are 
described which are operated by a single 
wave transmission line. 
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The simplest method of obtaining recip 
rocating motion in this manner is to allow 
the piston to act against the spring or a ca 
pacity comprising a volume of water or 
other liquid in order to 
stroke. 

In this simple method, however, and un 
less special conditions as regards the strength 
of the springs and the mass of the recipro 
cating part are observed, only a portion of 
the available power can be obtained in work 
done by the tool, and the working may in 
certain cases be unsatisfactory owing to the 
reflection of the waves from an elastic ob 
stacle. w . 

One condition necessary for obtaining the 
maximum blow from a reciprocating im 
plement is that the natural time period of 
the reciprocating part, that is to say, in the 
case of the hammer, of the piston and ham 
mer Supported in a mean position by springs 

Specification of Letters Patent. 

Im 

obtain the required 

in the transmission line. 

Patented MIar. 29, 1921. 
Application filed April 27, 1917. Serial No. 164,909. 

should be equal to the timed period of the 
oscillations of the liquid in the transmis 
Sion line operating the tool. 

I have found further that in order to pro 
duce the maximum blow by means of a per 
cussive tool, the reciprocating part of the 
tool should strike the obstacle at the posi tion in which the reciprocating part would 
if at rest be in equilibrium under the action 
of its springs and the mean pressure in the 
transmission line ?upposed to act statically, 
With a percussive tool arranged in this 

manner the maximum blow for a given ex 
penditure of power in the line is obtained, 
but on the other hand there also occurs, 
Owing to the sudden arrest of the recipro 
cating piston, a considerable deformation of 
the current in the transmission line unless 
this is considerably greater than the cur 
rent actually required to operate the tool. 

If a single spring is used this condition 
is obtained when the blow is struck at the 
position to which the spring is compressed 
under the mean pressure in i. transmission 
line. It is desirable that the springs should 
work only under compression and it is there 
fore generally necessary to employ two 
springs, one on each side of the piston, 
If we suppose that the mean pressure in 

the main transmission line is Hand Q the 
Section of the piston, the spring opposing the 
mean pressure should be of such strength 
that when the deformation is equal to the 
full stroke of the hammer the force exerted 
by the spring will be equal to F where 
F'= HQ. On the return stroke of the pis 
ton the back spring would be fully com 
pressed and the front spring completely re 
leased. 
When the mean pressure in the line is de 

termined, and the stroke required this rela 
tion at once gives the strength of the front 
spring required for any given section of the 
piston. The strength of the back spring is 
given by the condition that there should be 
resonance between the natural time period of 
the reciprocating parts and the time period 

If the period is 
about 1,000 per minute the maximum effect 
will be given when the back spring fully 
compressed exerts a force F, given by F == 
0.57 F. . 

In calculating springs the weight of the 
reciprocating parts including half the 
weights of the springs must be such that the 
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natural time period of free oscillation of the 
system formed by these parts shall be equal 
to the periodicity in the line. 
When these proportions are observed the 

most powerful blows will be obtained from a 
hammer with a minimum of weight of recip 
rocating parts and minimum of current ab 
sorbed from the wave transmission line. 
The present invention consists in recipro 

cating implements such as pumps, hammers 
and the like, consisting of reciprocating 
parts held in a mean position by means of 
springs, the proportions being such that the 
natural time period of the reciprocating 
parts is equal to the periodicity of the wave 
transmission line. - 

The invention further consists in percus 
sive tools adapted to be actuated by alternat ing fluid currents, the tool comprising a re 
ciprocating piston actuated by the alternat 
ing fluid current either carrying or striking 
against the tool, the tool being so arranged 
that the blow occurs when the piston is at 
the point at which it would be inequilibrium 
under the pressure of the spring or springs 
and the mean 

The invention further consists of a pump, 
blower or the like comprising a reciprocat 
ing piston actuated by the wave transmission 
line and so arranged that it is in equilibrium 
under Supporting Springs and the mean pres 
sure in the wave transmission line at the 
middle point of its stroke. " . , 
The invention further consists in a drill 

comprising a reciprocating part held by 
springs and in resonance with the periodicity 
of the line and rotated by the impulses in 
the transmission line. 
The invention further consists in a rivet 

ing hammer or other reciprocating tool in 
resonance with the line and arranged to op 
erate at optimum amplitude. 
The invention also consists in the improve ments in power driven reciprocating imple 

ments and means for driving the same here 
inafter described and illustrated in the ac companying drawings. , ? 

Referring to the, accompanying draw 
OS 

?????ure 1 is a longitudinal section of a rock 
drill suitable for operation by alternating 
fluid currents. 

Fig. 2 is a sectional end elevation on the 
line. 2-2. Fig. 1. 

Fig. 3 is a detail section of the drill casing 
as shown in Fig. 1. 

Fig. 4 is a sectional elevation on the line 4-4, Fig. 3. 
Fig. 5 is an end elevation of the drill casing. 
Fig. 6 is a plan of the portion of the cas 

ing illustrated at Fig. 3. 
65 

Fig. 7 is a sectional elevation on the line 
7-7, Fig. 3. 

pressure in the wave transmis 
sion line. . . . ... . 

1872,941. 

Fig. 8 is a longitudinal section of another 
form of drill. 

Fig. 9 being an end sectional elevation of 
the same on line 9-9 of Fig. 12. 

Fig. 10 is a section on the line 10-10, Fig. 8. 
Fig. 11 is a longitudinal section through a 

riveting hammer according to the invention. 
Fig. 12 is an enlarged detail view of the 

left hand end of Fig. 8 showing more par 
ticularly the ratchet mechanism. 

Figs. 1-7 show one form of drill according 
to the invention. The drill casing is mount 
ed un guides in a cradle 30 along which it 
is fed forward by the feed screw 31. The 
drill bit 32 is held by a spring collet 33 in 
the chuck 34 which is formed in one with 
the piston 35. The piston 35 slides in a 
bearing 36 in the casing and carries a cup 
shaped spring abutment 37 having an out 
wardly projecting flange 38 so that it forms 
an abutment for the two springs 39, 40, 
which are adapted to hold the piston in a 
mean position about which it can oscillate. The springs are of such strength, that the 
piston is in equilibrium under their action 
and the mean pressure in the wave trans 
mission line, in the position which it occus 
pies at the moment the blow is struck when drilling. 
The wave transmission line is connected to 

the inlet 41 and the whole of the space be 
hind the piston is filled with liquid which 
passes through the passage 42 to the annular 
groove 43 from which it can pass to the 
whole of the outer space 44 of inlet piece 
40 and so to the back of the piston. The 
piston is hollow and has at its rear end an 
aperture 45 which works over a conically 
shaped needle 46 so that a small leak is 
allowed through this aperture and so to the 
interior of the drill, whence it passes down 
the hollow bit to provide a spray for wash 
ing out the boring. - 
On the outside of the drill piston there is 

mounted a ratchet piece 47 with internal 
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key ways to fit splines 48 on the end of the 
piston. The end of the ratchet piece is 
provided with face teeth adapted to engage 
with face teeth on the rotor ratchet piece 49 which carries a pin 50 engaging with a 
Scotch yoke 51, on a piston 52 pressed in 
ward by a spring 53 and subject to the liquid 
impulses in the wave transmission line. The 
oscillations of the liquid in the wave trans 
mission line are thus transmitted to the pis 
tôn 35 to give it, a reciprocating movement, 
and also give an oscillating movement to the 
rotor ratchet piece, thus intermittently ro 
tating the drill in one direction. 
A spring 56 is provided to keep the two 

ratchet pieces in engagement with each 
other. 
Another form of drill is shown in Figs. 8, 

9 and 10 adapted either to be fed forward 
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by a feed screw in a cradle 71, shown in . 
dotted lines, to which the drill casing can 
be clamped by clamps 72, or to be fed for 
ward automatically by admitting fluid pres 
sure from the line to the cylinder 73, in 
which case the pressure forces the drill for 
Ward by reason of the above-mentioned 
plunger 74 against a suitably fixed surface. 
In this form of drill the reciprocating 

part comprises a piston 75 held in a mean 
position by the springs 76, 77. The drill bit 
78, however, is not attached to the piston 
but is so placed at the front of the drill 
casing that the piston on its forward move 
ment strikes a blow on the end of the ratchet 
piece which bears against shoulders on the 
dirilli bit. 
The wave transmission line is connected to 

the inlet 80 and is also connected to the 
space 81 from which it passes by the aper 
tures 82 to the rear end of a piston 83 whose 
other end bears against an arm 85 on the 
ratchet piece 89. This arm is pressed in 
the opposite direction by a piston 86 pressed 
forward by the spring 84. An oscillating 
movement is thus given to the ratchet piece 
by the alternating current in the wave trans 
mission line. 

Ratchet teeth are provided between the 
oscillating ratchet piece 79 and the ratchet 
piece 89, the engagement of these teeth being 
maintained by the spring 90. 

In Fig. 10 there is shown a valve 91 for 
- regulating the flow of liquid from the trans 
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mission line to the feed cylinder 73, and a 
valve 92 for allowing the discharge of water 
from the feed cylinder when it is required to 
change the drill, or for any other purpose. 
In this drill, as in that previously described 
the drill piston and bit are made hollow and 
a supply of water is provided to wash out 
the boring. . . 

Fig. 11 shows a riveting hammer con 
structed according to the invention. This 
hammer comprises a casing 120 on one end 
of which is provided a handle 121 in which 
is contained an operating lever 122 acting 
on a pin 123 by which the valve 124 is opened against its spring, admitting the 
liquid from the transmission line, or a flexi 
ble branch from the line to the tool. The 
water under pressure so admitted acts on 
the piston 125 which bears against the strik 
ing piece, 126. This striking piece is pro 
vided with a flange 127 by which it is held 
normally in a mean position by means of 
springs 128, 129. The striking piece 126 is 
reciprocated, striking against the hammer 
piece 130. A hard steel washèr 131 is pro 
vided to prevent the piston 125 slipping 

against the rod 123. In this hammer, and 
in all tools in which the reciprocating mass 
is comparatively small and in which the 
current taken by the implement is Small in 
comparison with the total current in the line, 
in order to obtain the best effect, the anvil, 
that is to say, the piece struck by the recip 
rocating piston, should be in such a position 
that the blow is struck at the point at which 
the striking end of the piston would be in 
equilibrium under the action of its support 
ing springs and the mean pressure in the 
wave transmission line. w 
In this position the maximum effect to the 

blow is obtained, but on the other hand there 
is also produced the maximum deformation 
of the liquid current in the wave transmis 
'sion line so that an implement taking a large 
proportion of the total current in the line 
would be apt to interfere with the proper 
working of other apparatus taking power 
from the line. 
What I claim is:- r 
1. A percussive instrument comprising in 

combination a cylinder, a wave transmission 
line connected to said cylinder, a piston in 
said cylinder, springs acting on said piston, 
a tool adapted to be actuated by said piston 
at a determined point in its stroke, such 
determined point being that at which the 
piston is in equilibrium under the action of 
the springs and the mean pressure in the 
Wave transmission line, as set forth, 

2. A percussive instrument comprising in 
combination a cylinder, a Wave transmission 
line connected to said cylinder, a piston in 
said cylinder, springs acting on said piston, 
the mass of said piston, and the elasticity of 
Said springs being such that the natural time 
period of oscillation of the piston is equal 
to the periodicity in the wave transmission 
line, a tool adapted to be actuated by said 
piston at a determined point in its stroke, 
such determined point being that at which 
the piston is in equilibrium under the action 
of the springs and the mean pressure in the 
Wave transmission line, as set forth. 
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8. A riveting hammer comprising in com 
bination a cylinder, a wave transmission line 
connected to said cylinder, a hammer head, a 
piston adapted to strike against said ham 
merhead, Springs acting on said piston, said 
springs being of such strength that the pis 
ton is in contact with the hammer head 
when the latter is in equilibrium, under the 
action of the springs and the mean pressure 
in the wave transmission line, as set forth. In testimony whereof I have signed my 
name to this specification. 

U CONSTANTINESCO. 
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